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Subject: Proposed Revisions to the Quarterly Groundwater Compliance Monitoring Program
Former Tecumseh Products Company Site, Tecumseh, Michigan (RCRA-05-2010-0012)

Project No.: 004304.0001.0000, Phase 2

Introduction

Tecumseh Products Company (TPC) has retained TRC Environmental Corporation (TRC), Inc., to
investigate soil and groundwater conditions at the former TPC site located in Tecumseh, Michigan.
TRC has been conducting quarterly groundwater monitoring to demonstrate groundwater stability
in accordance with Paragraph 13(b) of the RCRA Administrative Order on Consent (“AOC”)
(RCRA 05-2010-0012) for the site.

TPC and TRC met with the United States Environmental Protection Agency (USEPA) for a project
meeting on October 29 and 30, 2012 at USEPA Region V Headquarters in Chicago, lllinois. The
current statistical evaluation (through the second quarter of 2012) indicates that in most cases
contaminant concentrations do not exhibit an upward trend. However, USEPA would like
additional rounds of data at monitoring wells exhibiting relatively high standard deviation to
confirm that groundwater concentrations remain stable. Conversely, additional data from wells
with low standard deviation, particularly those that are consistently below the detection limit, add
little value to overall site assessment and corrective measures. As agreed during the October 29-30,
2012 project meeting, this Technical Memorandum documents proposed revisions to the existing
groundwater monitoring program for USEPA. Note that the revised groundwater sampling
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Technical Memorandum

program only includes existing compliance monitoring locations. The workplan to address
USEPA comments provided during the October 29-30, 2012 project meeting is expected to include
the installation of additional monitoring wells. This workplan is under preparation and will be
submitted to USEPA in January 2013. New wells will be added to the groundwater monitoring
program as appropriate to document groundwater stability within the groundwater plume.

Summary of the Sampling Plan 2010 through 2012
The previous sampling plan is summarized below:

n  Quarterly Monitoring

Collect static groundwater measurements at each of the groundwater monitoring wells.
Note that monitoring well MW-09s was excavated during the installation of the
permeable reactive barrier (PRB) in May 2011, and is no longer part of the monitoring
program. Since that time, static water levels at monitoring wells PRB-01s and PRB-02s,
which are part of the PRB monitoring network, have been collected in conjunction with
regular guarterly monitoring to help define groundwater elevations and flow direction
along the eastern perimeter of the site.

Collect static water levels at each of the two gauge point locations on the River Raisin.

Use low-flow sampling techniques to collect groundwater samples at all groundwater
monitoring well locations, except at monitoring wells MW-08s, MW-10d, and MW-16s.
The following field parameters are measured during groundwater sample collection:
pH, specific conductivity, redox potential, dissolved oxygen, turbidity and temperature.
Groundwater samples are submitted to the analytical laboratory for VOCs analysis.

Collect a surface water sample from the wetland area for VOCs analysis.

n  Semi-Annual Monitoring (conducted during the second and fourth quarters)

Conduct all quarterly monitoring as described above.

At a subset of the groundwater monitoring wells (MW-01s, MW-03s, MW-04s, MW-06s,
MW-10s, MW-14d, MW-17s, MW-18s, MW-19s, MW-19d, MW-21, MW-23, MW-24s,
MW-24d, MW-27s, MW-27d, MW-32s, MW-33s, and MW-34s), collect samples for
analysis of monitored natural attenuation (MNA) parameters: chloride, nitrate, sulfate
and ferrous iron.

Previous semi-annual monitoring included the collection of drinking water samples from
private wells identified in and around the area of VOC-affected groundwater for VOCs
analysis. A groundwater use ordinance, restricting the use of private wells within the
area of VOC-affected groundwater, was passed by the City of Tecumseh during the
second quarter of 2011. These wells were decommissioned in December 2011 and are no
longer part of the monitoring program; properties not previously connected to municipal
water were connected prior to well decommissioning in November 2011.
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Summary of the Proposed Changes

The following changes to the 2012 sampling plan, effective beginning during the first quarter 2013,
are proposed. The proposed groundwater monitoring program is summarized in Table 1. Trend
charts for detect parameter-well combinations which are inclusive of data through the third
quarter 2012 sample event area attached for reference.

n  The elimination of two monitoring wells from the monitoring program.

— MW-14s: This well is screened in perched groundwater that is not connected to the
affected aquifer.

— MW-16s: This well has been dry since installation. Collection of water levels will be
discontinued.

n  The discontinuation of sample collection for routine, semi-annual analysis of MNA analysis.
n Reduced sample frequency to annual (fourth quarter) at select wells.

— Non-Detect Monitoring Wells: MW-10s, MW-11s, MW-12d, MW-13s, MW-14d,
MW-15s, MW-17s, MW-18s, MW-19d, MW-24s, MW-24d, MW-26s, MW-27s, MW-27d,
MW-28s, MW-28d, MW-29d, MW-30s, and MW-30d.

—  MW-12s and MW-29s: Each of these monitoring wells has a single compound that is
consistently detected near the detection limit. For purposes of plume delineation these
wells are effectively non-detect.

— Up Gradient Monitoring Wells: Up gradient monitoring wells MW-05s, MW-06s,
MW-07s and MW-19s exhibit very low variance (less than 25-percent [<25%] for all
detected compounds).

— MW-02s: Monitoring well MW-02s is a side gradient well. The trichloroethene (TCE)
concentration exhibits low variance (<25%). Other detected compounds have mean
concentrations less than two times the typical reporting limit of 2 micrograms per liter

(ug/L).

— Water levels will be collected semi-annually at these locations so that a groundwater
contour map can still be prepared semi-annually.

n Reduced sample frequency to semi-annual (second and fourth quarters) at select wells with
moderate variability and/or trends which are unlikely to be critical to plume stability.

— Source Area Wells: MW-32s, MW-33s, and MW-34s
— Select Downgradient Wells: MW-01s, MW-03s, MW-20s, MW-20d, and MW-22
n  Continued quarterly sample collection at select wells.

— MW-04s: High variability
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— MW-21: To evaluate PRB effectiveness further downgradient of the site
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— MW-23: To evaluate vinyl chloride trend
—  MW-25s: To evaluate TCE trend
— MW-31: To monitoring groundwater-to-surface water interface concentrations

—  MW-35d: New well in 2012
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Table 1
Groundwater Monitoring Program
Former Tecumseh Products Company Site
Tecumseh, Michigan

Groundwater Water Level VOCs Analysis
Sample Location 1stQtr | 2nd Qtr | 3rd Qtr | 4th Qtr 1st Qtr 2nd Qtr | 3rd Qtr 4th Qtr

5

MW-01s
MW-02s
MW-03s
MW-04s 0
MW-05s
MW-065
MW-07s
MW-08s 0
MW-09s Well Decomissioned
MW-10s 0
MW-10d
MW-11s
MW-12s
MW-12d
MW-13s
MW-14s
MW-14d
MW-15s
MW-165
MW-17s
MW-18s
MW-19s
MW-19d
MW-20s
MW-20d
MW-21 0
MW-22
MW-23 0
MW-24s
MW-24d
MW-255 0
MW-265
MW-27s
MW-27d
MW-28s
MWw-28d
MW-29s
MW-29d
MW-30s
MW-30d
MW-31 0
MW-32s
MW-33s
MW-34s
MW-35d 0
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Note:
(1) Water levels are monitored at PRB-01s and PRB-02s to facilitate preparation of a site-wide groundwater contour map.
This table does not reflect sample requirements associated with routine PRB performance monitoring.
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Trend Charts
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1,1,1-Trichloroethane
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Trichloroethene
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1,1,1-Trichloroethane
Time-Series Graph of MW-02S
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cis-1,2-Dichloroethene
Time-Series Graph of MW-02S
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Tetrachloroethene
Time-Series Graph of MW-02S
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Trichloroethene
Time-Series Graph of MW-02S
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1,1-Dichloroethane
Time-Series Graph of MW-03S
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cis-1,2-Dichloroethene
Time-Series Graph of MW-03S

NN S

/

c10e/TT/L

— c10¢/61/T

— T10C/6¢/L

— TT0C/S/e

mple Date

— 0T02/9T/8 §

— oToc/ee/e

— 600¢/c/6

3000

2500

2000

1500
1000

(7/6n) uonenuasu0)

-/.u 600¢/ET/E

ININWND0A IAIHDOYEY vYd3 SN

Page 8



trans-1,2-Dichloroethene
Time-Series Graph of MW-03S
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Vinyl chloride
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cis-1,2-Dichloroethene
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trans-1,2-Dichloroethene
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Trichloroethene
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Vinyl chloride
Time-Series Graph of MW-04S
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Tetrachloroethene
Time-Series Graph of MW-05S
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Trichloroethene
Time-Series Graph of MW-05S
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Trichloroethene
Time-Series Graph of MW-06S
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1,1,1-Trichloroethane
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Trichloroethene
Time-Series Graph of MW-07S

¢10¢/0T/L

— c10¢/8T/T

— T10C/6¢/L

— TT0C/9/C

Sample Date

— 0TOZ/LT/8

— 0T0¢Z/Sc/e

— 600¢/S/6

20

15

(7/6n) uonenuasu0)

600¢/9T/€

ININWND0A IAIHDOYEY vYd3 SN

Page 19



1,1,1-Trichloroethane
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Trichloroethene
Time-Series Graph of MW-09S
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Tetrachloroethene
Time-Series Graph of MW-12S
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1,1,1-Trichloroethane
Time-Series Graph of MW-19S

¢10¢/0T/L

— ¢10¢/9¢/c

— TT0C/YT/0T

— TTOZ/T/9

Sample Date

— T102/LT/T

— 0TOZC/vI6

— otocrecly

2.5

(7/6n) uonenuasu0)

0.5

600¢2/8/CT

ININWND0A IAIHDOYEY vYd3 SN

Page 23



Tetrachloroethene

<] ZT0Z/0T/L

- 2102/9212
L TTOZWT/OT

%)

(@)]

—

W_ [ ]

=

— — 1T02/T/9

(@]

(0]
< =
(@] [a)
© o
O £
n &
o - TT0Z/LTIT
— D
()

0
()
=

= - 0T02/v/6

D
- 0102/22/v
L - S - = 6002/8/2T
— o

(7/6n) uonenuasu0)

ININWND0A IAIHDOYEY vYd3 SN

Page 24



Trichloroethene
Time-Series Graph of MW-19S
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cis-1,2-Dichloroethene
Time-Series Graph of MW-20D
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Vinyl chloride
Time-Series Graph of MW-20D
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1,1,1-Trichloroethane
Time-Series Graph of MW-20S
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1,1-Dichloroethene
Time-Series Graph of MW-20S
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1,1-Dichloroethane
Time-Series Graph of MW-20S
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cis-1,2-Dichloroethene
Time-Series Graph of MW-20S
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Trichloroethene
Time-Series Graph of MW-20S
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1,1,1-Trichloroethane
Time-Series Graph of MW-21
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1,1-Dichloroethane
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cis-1,2-Dichloroethene
Time-Series Graph of MW-21
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Trichloroethene

Time-Series Graph of M
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Vinyl chloride
Time-Series Graph of MW-22
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Vinyl chloride
Time-Series Graph of MW-23
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1,1,1-Trichloroethane
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1,1-Dichloroethane
Time-Series Graph of MW-25S
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Trichloroethene
Time-Series Graph of MW-25S
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cis-1,2-Dichloroethene
Time-Series Graph of MW-29s
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1,1,1-Trichloroethane
Time-Series Graph of MW-31
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1,1-Dichloroethane
Time-Series Graph of MW-31
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cis-1,2-Dichloroethene
Time-Series Graph of MW-31

T —e

N

o/
N/

™\

c10¢/LTIL

— ctroc/oe/e

— T10C2/CT/cT

— T1102/9¢/8

Sample Date

— T1T0C/6/S

— TT10C2/T2/T

— 0TOZ/V/0T

o
<

n
™

o
[90]

[Te) o 1) o
2 « = -

(7/6n) uonenuasu0)

0T0Z/8T/9

ININWND0A IAIHDOYEY vYd3 SN

Page 45



trans-1,2-Dichloroethene
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Trichloroethene
Time-Series Graph of MW-31
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1,1,1-Trichloroethane
Time-Series Graph of MW-32s
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cis-1,2-Dichloroethene
Time-Series Graph of MW-32s
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Trichloroethene
Time-Series Graph of MW-32s
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1,1,1-Trichloroethane

Series Graph of MW-33s
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1,1-Dichloroethane
Time-Series Graph of MW-33s
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cis-1,2-Dichloroethene
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trans-1,2-Dichloroethene

Time

Series Graph of MW-33s
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Trichloroethene
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Vinyl chloride
Time-Series Graph of MW-33s
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1,1,1-Trichloroethane
Time-Series Graph of MW-34s
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Trichloroethene

c10e/TT/L

— ¢T0oc/LIv
— ¢T0c/elT
(7]
L)
o
;MI .r — TT0C/0E/6
(@]
(0]
< 2
ol [a)
m Qo
0] £
n — TT02/8¢/9 %
Q
o
2
(]
=
= — T102/52/E
— 0T10c/0¢/cT
L - L - - 0T0Z/LT/6
o o o o
o n o n
N — —

(7/6n) uonenuasu0)

ININWND0A IAIHDOYEY vYd3 SN

Page 58



	Introduction
	Summary of the Sampling Plan 2010 through 2012
	Summary of the Proposed Changes
	Table
	Trend Charts
	T0043040001-001.pdf
	T1-Monitoring Program



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts false

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts false

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /Impact

    /LucidaConsole

    /Tahoma

    /Tahoma-Bold

    /TimesNewRomanMT-ExtraBold

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



